Introduction
In 2007, depression-related suicide was the third leading cause of death for adolescents and emerging adults (ages 12 to 24) (Centers for Disease Control and Prevention, 2010) . Depression is one of the most significant, disabling, and deleterious mental health disorders in all populations, including college students (American College Health Association, 2009; Blanco et al., 2008; Hankin, 2002; World Health Organization, 2002) . For emerging adults, depression is the most common clinical disorder, with prevalence rates estimated to approach 11% (American College Health Association, 2009; Blanco et al., 2008) . Importantly, findings from the National Comorbidity Study-Revised (NCS-R; Kessler et al. 2003) suggested that many adults who had a reported history of a depressive episode in the previous year failed to receive adequate treatment (i.e., guideline-concordant care such as pharmacotherapy or psychotherapy; see American Psychiatric Association, 2000b; Gonzalez, Vega, Williams, Tarraf, West, & Neighbors, 2010) for their depression. Therefore, there is an urgent need to better understand why depression continues to be undertreated and often undetected, including in college student populations (Carmody, 2005; Kadison, 2004; Kisch, Leino, & Silverman, 2005; Tjia, Givens, & Shea, 2005) .
One factor that may account for the undertreatment of depression is the lack of detection of depressive symptoms in individuals (American College Health Association, 2009; Carmody, 2005; Hooper, 2010; ). An obvious first step in uncovering factors that may impede the effective treatment of depression is clarifying the barriers that affect providers' ability to detect depressive signs and symptoms and their competency to make an accurate diagnosis. Toward this end, instruments or assessment tools that produce reliable and valid scores are paramount (Boughton & Street, 2007 ). An additional consideration is the extent to which instruments are culturally, linguistically, and clinically sensitive (Anderson & Mayes, 2010; Manly, 2006) . With the increasing focus on racial and cultural diversity in the human helping disciplines (see Chao & Otsuki-Clutter, 2011; Day, 1996; McHorney & Fleischman, 2006 ) discussions on the extent to which assessment, diagnosis, and treatment methods are culturally responsive and relevant are important and timely. McHorney and Fleischman (2006) suggested, "If items in outcome measures are biased, detection rates can be biased (overestimated or underestimated), leading to over-and under-detection and over-and under-treatment" (p. s205) .
In this article, we first provide a brief overview of the importance of measures that compose scores that reliably and validly assess for depressive symptoms. Then we review the empirical literature on depression and depressive symptoms in college students, including the implications of race and gender for the presentation, detection, and screening of depression. Next we describe the research design and summarize the results of the current investigation conducted to test the extent to which the Beck Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996) demonstrates scalar equivalence for female and male college students and for Black American and White American college students. We describe two rigorous differenttial item functioning (DIF) analytic procedures-item response theory and confirmatory factor analysis-that were employed to detect if the endorsements of depressive symptoms among these four groups are biased or equivalent. We conclude with the implications of the findings and directions for culturally tailored assessment and future research.
Background Literature
The Healthy People 2020 Initiative characterizes major depression as a national priority (US Department of Health and Human Services, n.d.) . Empirical studies have suggested that the manifestation and characterization of depressive symptoms may be influenced by demographic, familial, and ecological factors (e.g., race, gender, neighborhoods, and discrimination) (Anderson & Mayes, 2010; Gregorich, 2006; Iwata & Buka, 2002) . Therefore, another step in optimally treating depression and accurately detecting depressive signs and symptoms involves ensuring that racially and culturally diverse individuals are included in research studies that examine diagnosis and treatment methods and measures for medical conditions and mental health disorders such as depression (see Manly, 2006) . The mandate from the National Institutes of Health (NIH) and the recently established National Institute of Minority Health and Health Disparities explicitly underlines this proposition: the inclusion of racial and cultural minority participants in research studies to inform practice, which includes reliable assessments and accurate diagnoses (National Institutes of Health, 2002; National Institute of Minority Health, 2010) . Other mental health services and intervention researchers have also underscored the importance of inclusion of vulnerable and racial minority populations in the development of measures and controlled clinical trials (Anderson & Mayes, 2010; Manly, 2006; McHorney & Fleischman, 2006; National Institute of Mental Health, 2010; National Institutes of Health, 2002; Paniagua, 1994; Sperry, 2010) .
Depression in College Students
Some scholars have asserted that depression and anxiety disorders are the leading clinical issues with which college students must contend and with which health care providers (e.g., college counseling center staff) must be prepared and competent to face (Carmody, 2005; Kisch et al., 2005) . Depression care guidelines and published recommendations have relevance for the current investigation about one element of depression care: the assessment of depressive symptoms. With regard to the criticality of assessment in depression care, empirical research consistently has found an association between depressive symptoms and suicide behavior as well as other negative sequelae (e.g., anxiety symptomatology, disordered eating behaviors and attitudes, alcohol and drug use, and interpersonal violence) in college student populations (Centers for Disease Control and Prevention, 2010; Kisch et al., 2005; Wilcox et al., 2010) . Taken together, these are significant clinical issues and functional consequences that are often evinced in college and university populations (American College Health Association, 2009; Arria et al., 2009; Blanco et al., 2008; Centers for Disease Control and Prevention, 2010; Eisenberg, Gollust, Golberstein, & Hefner, 2007; Furr, Westefeld, McConnell, & Jenkins, 2001; Kisch et al., 2005; Nolen-Hoeksema, 1990; Wilcox et al., 2010) . As previously mentioned, suicide is also currently the third leading cause of death among adolescents and emerging adults (Centers for Disease Control and Prevention, 2010) . Because of the life-threatening element (i.e., suicidal ideation and suicidality) highly associated with depression, scores that are derived from measures that reliably and validly capture depression are paramount.
Toward this end, reliable and valid assessments (i.e., scores) to capture depressive symptoms are needed, but assessments that demonstrate cultural and linguistic equivalence also are needed (Anderson & Mayes, 2010; Eisenberg et al., 2007; Manly, 2006) . Iwata and Buka (2002) stated, "Specific response patterns and psychometric properties of assessment instruments across ethnic/cultural populations require further investigation" (p. 2243). Consistent with most psychometricians' suggestions (see Borsboom, 2006) , we believe the ideal scenario is that widely used assessments such as the BDI-II (Beck et al., 1996) should be equivalent (i.e., absent from item-and scale-level biases) across cultural and ecological factors, such as race, gender, geographical regions, socioeconomic statuses, and so forth.
Depression and Gender
A commonly reported claim is that depression is more prevalent in females than males (Beck et al., 1996; Hankin, 2002; Kessler et al., 1994; Nolen-Hoeksema, 1990; World Health Organization, 2002) , although this commonly recounted assertion is based primarily on cross-sectional studies. The results that have accumulated from epidemiological studies offer some support for gender-related differences in depression and depressive symptoms, and they add to the results derived from cross-sectional studies. Epidemiological studies have suggested that gender differences in depression and depressive symptoms emerge during adolescence (see Hankin, 2002; Hankin & Abramson, 2001; Nolen-Hoeksema, 1990; Nolen-Hoeksema & Girgus, 1994; Rao & Chen, 2009) . Results from studies composed of college students have suggested the relation among gender and depression and depressive symptoms is inconsistent (see Gladstone & Koenig, 1994; Nolen-Hoeksema & Girgus, 1994; Silverstein, 1999; Steer & Clark, 1997) . Therefore, a more accurate refrain may be that gender-related differences in depression and depressive symptoms are equivocal, in particular among college-aged populations.
Indeed, gender-related variances in depressed mood and symptoms are unclear and not well understood-not only during the developmental stage of emerging adulthood but also across the entire lifespan (Eaton et al., 2011; Hooper, 2010; Rao & Chen, 2009) . Moreover, the commonly reported assertion that women have higher levels of depressive symptoms and greater prevalence rates of major depressive disorder is not consistently found in the empirical literature. For example, Steer and Clark (1997) found that male college student-respondents reported levels of depressive symptoms similar to those reported by female college student-respondents. In another example, Silverstein (1999) suggested that gender differences disappear when anxiety and somatic symptoms are statistically controlled for. In other words, when somatic and anxiety symptoms are statistically controlled for gender differences related to depression are nonexistent. Silverstein found "large gender differences in the prevalence of anxious somatic depression among samples of high school students, college students, and adults" (p. 480). He concluded, however, that there are no gender differences in pure depression. This conclusion is buttressed by findings in other empirical studies (see Gladstone & Koenig, 1994; Nolen-Hoeksema & Girgus, 1994) .
In contrast, in a study regarding the psychometric properties of the BDI-II in a college student sample, Carmody (2005) found statistically significant gender differences. Specifically, Carmody reported that female participants had higher mean scores for depressive symptoms than their male counterparts. Moreover, the college student participants' scores reported in Carmody's study were comparable to those self-rated scores of college students found in the Beck et al.'s (1996) validation study. Carmody also explored differences in respondents' itemlevel scores derived from the BDI-II based on ethnicity and gender, finding differences at the item level based on gender (i.e., BDI-II items 1, 15, 10, and 20). Osman and colleagues (1997) also found statistically significant differences in gender-based comparisons of depressive symptoms: Female college students reported higher levels on six items (BDI-II items 1, 7, 10, 17, 20, and 21) than male college students reported. With regard to BDI-II total scale score comparisons in Osman et al.'s study, there were significant difference between males (mean = 9.41) and females (mean = 11.88) as well.
Relevant to the current investigation, few studies have investigated the psychometric properties (i.e., scalar equivalence for females and males) of the measures that are often used to assess for gender differences. The current investigation allows for cross-gender comparisons at the item level. Determining whether the often-reported gender differences in depression and depressive symptomatology are true and real, rather simply reflecting differences in items or measurement bias (i.e., DIF) evidenced on the BDI-II, has implications for assessment, diagnosis, and treatment on college campuses and in the broader clinical community. Clarifying the role of gender in the manifestations of depression has important implications for optimal depression care and management (assessment, diagnosis, and treatment). It may be that gender-focused and gender-tailored treatment for depression may be more efficacious and effective than current treatment practices (see Anderson & Mayes, 2010; Eaton et al., 2011; van de Vijver & Tanzer, 2006) . Hankin and Abramson (2001) and Rao and Chen (2009) indicated that the gender differences seen in some studies are consistent and that they consistently occur across race and ethnic groups, although Culbertson (1997) suggested that the converse is true, that is, gender differences vary based on cultural factors such as racial and ethnic group membership.
Importantly, some of the disagreement in the literature related to the differential effects of gender on depression and depressive symptoms may be explained by measurement issues (Anderson & Mayes, 2010) . Boughton and Street (2007) contended that gender differences related to depression may be a result of the questions or items that appear on depression screening tools. Specifically, they asserted, "These questions may reflect too narrow of a definition of depression that fails to include symptoms associated with depression in men" (p. 194). They concluded that some self-rated assessment tools may overestimate depressive symptoms in women and underestimate depressive symptoms in men, leading to inaccurate depression care (assessment, diagnosis, and treatment recommendations) and prevalence rates. Cochran and Rabinowitz (2003) advocated for gender-sensitive assessment and intervention strategies of depression given that the correlates, symptom presentation, and course of depression can be and often are different for men and women. For instance, compared to women, depression in men is more likely to be related to issues such as gender-role conflict, and the symptom presentation is more likely to be related to issues such as aggression, physical and sexual risk-taking, chronic anger, interpersonal conflict, work-related conflict, substance use and abuse, and criminal behavior (Kilmartin, 2005) . Given the masculinerelated presentation of depressive symptoms that may exist, is it essential that instruments used to assess depression are sensitive to these gender-related differences and accurately identify and classify depression in males and females (see Fields & Cochran, 2011) .
Depression and Race
Compared to what is known about the relation between depression (and depressive symptoms) and gender, even less is known about possible differences in the manifestations of depression and depressive symptoms based on race (Coyne & Marcus, 2006; George & Lynch, 2003) . The Unequal Treatment report of the Institute of Medicine (2002) outlined numerous factors that may relate to presentation of mental health symptoms, misdiagnosis of mental health disorders, and differential treatments and services, including depression care, based on race. Specifically, racial and cultural factors have long been conjectured to relate to the establishment of accurate diagnoses (e.g., depression, schizophrenia, bipolar disorder, and eating disorders). However, as contended by George and Lynch, "The existence, nature, and strength of race differences in mental health remain unclear after several decades of research" (p. 353). In addition, George and Lynch suggested, "Despite a voluminous research base, the basic question of whether blacks and whites differ in levels of depression and psychological distress remains unclear" (p. 353). A careful review of the empirical literature reveals the lack of consistency in race-focused empirical studies. Therefore, similar to gender differences, the most accurate refrain for the variance in depression and depressive symptoms based on race may be that race-related variances in depression and depressive symptoms are equivocal.
The lack of clarity and definitiveness about real differences in depression and depressive symptoms based on race have been described in the literature. George and Lynch (2003) suggested that some of the lack of clarity in the literature results because researchers have drawn conclusions based on the combined differential effects both of a diagnosis of depression and of depressive symptoms. When a total scale score from a given measure (e.g., BDI-II, Center for Epidemiologic Studies Depression Scale [CES-D; Radloff, 1977] , and so forth) is used to make comparisons, the results may be different from those obtained from comparisons based on the items of the measure (see Teresi, Ramirez, Lai, & Silver, 2008) .
Some empirical evidence derived from adult-focused studies has shown differential depressive symptoms as well as a differential probability of being diagnosed with depression may be based on race (Coyne & Marcus, 2006; Dunlop, Song, Lyons, Manheim, & Chang, 2003) . For example, Leino and Kisch (2005) , in their study of college students, reported that Black American students were less likely to be diagnosed with depression than their White American counterparts. Moreover, cross-sectional and epidemiological studies have-for the most part-demonstrated racial and ethnic differences in depression and depressive symptoms in adult samples (Kessler et al., 1994) .
With relevance to the current study, few studies have examined DIF in depression measures. Most studies that have been conducted have focused on the CES-D (see Teresi et al., 2008 , for a comprehensive review). Fewer studies have examined race-related endorsement patterns based on items of the BDI-II (Beck et al., 1996) . Only one study was located that has examined DIF in college student populations: Carmody (2005) , who examined the psychometric properties of the BDI-II with a sample of racially diverse college students. He found variance in items endorsed by racially diverse American students. Specifically, DIF was evidenced on three items (BDI-II items 11, 14, and 17). White American students had higher scores on item 11 (agitation) and item 14 (worthlessness) than did Asian American students. White American students also had higher scores on item 17 (irritability) than did Latino American students. It is noteworthy that Carmody's study of college students found no differences in the BDI-II total score based on racial groups. Carmody concluded that the lack of differences in depressive symptom profiles based on race (only three items resulted in DIF) may be related to the commonality of the college experience, or else "college school culture" may have superseded or attenuated any racial or ethnic differences relative to the depressive symptomatology.
The BDI-II has been used with a range of populations, including racially diverse college students (Carmody, 2005; Storch, Roberti, & Roth, 2004; Whisman, Perez, & Ramel, 2000; Wilcox et al., 2010) . Despite considerable research supporting differences in depression and depressive symptoms based on race, some evidence indicates there are no differences among racial and ethnic groups as well. Given the dearth of DIF studies, more research focused on scalar equivalence is clearly needed.
The Current Investigation
Our brief review of the empirical literature suggests that cultural differences in the presentation, manifestation, and endorsement of select depressive symptoms often-but not always-vary by race and gender in many populations (Boughton & Street, 2007; Eaton et al., 2011) . However, the accumulated results for racial and gender differences in the specific population of college students remain most unclear.
As previously mentioned, one of the instruments most commonly used to screen for a probable diagnosis of depression and depressive symptomatology is the BDI-II (Beck et al., 1996) . In spite of its wide use with a range of diverse populations, including college students, few studies have examined the extent to which the inventory demonstrates scalar equivalence in college student populations as well as other populations. Some researchers have suggested that the factor structure of the BDI-II differs based on the type of sample (e.g., clinical vs. nonclinical) (Carmody, 2005; Storch et al., 2004; Teresi et al., 2008) . Likewise, it is assumed that the factor structure of the BDI-II may vary based on the cultural background of the sample (Black Americans vs. White Americans). Supporting the need for the current investigation, Santor, Zuroff, Cervantes, Palacios, and Ramsay (1995) stated, "How individuals endorse items on a depression inventory may vary across items on a single measure of depression, across measures of depression, as well as across levels of depressive severity" (p. 131; emphasis added). Moreover, the validity of the findings derived from the BDI-II is only as good as the validity of the scores that are derived from the BDI-II and the items that compose it (Harachi, Choi, Abbott, Catalano, Bliesner, 2006; McHorney & Fleischman, 2006; van de Vijver & Tanzer, 2004) . Given that establishing validity is an ongoing process, studies that add to the accumulating evidence in the literature on the possible biases and equivalence of the BDI-II scores and items are important and needed (Schmidt & Hunter, 2003) . The current investigation fills a gap in and contributes to the depression literature by examining DIF among the 21 BDI-II items. More specifically, we used item response theory (IRT) modeling and confirmatory factor analyses (CFA) to assess DIF among the BDI-II items.
Based on the gaps in the literature and the methodological benefits of IRT, we established two research questions to guide the current investigation: 1) To what extent does the BDI-II (Beck et al., 1996) provide equivalent scalar measurement for depressive symptoms in Black American and White American college students? And 2) to what extent does the BDI-II (Beck et al., 1996) provide equivalent scalar measurement for depressive symptoms in female and male college students?
Method

Participants and Procedure
Participants were a convenience cross-sectional sample of 1229 students from a large state university in the southeastern region of the United States. The sample included 145 Black American students and 1031 White American students. Gender samples were nearly equivalent; the study sample included 684 female participants and 545 male participants. Mean age in years for the sample was 21.15 (SD = 6.19). Year of school was almost evenly distributed among freshman, sophomore, junior, and senior levels (see Table 1 ). Participants reported low levels of depressive symptomatology. BDI-II mean scores based on self-reported race were 7.7 (SD = 7.5) and 8.7 (SD = 8.3) for Black American and White American students, respectively. BDI-II mean scores were 8.6 (SD = 8.2) and 8.5 (SD = 8.5) for females and males, respectively.
Following approval from our Institutional Review Board, we recruited participants in undergraduate-level classrooms and then later by email. Study invitations were sent to students through university email lists and individual class emails. We administered the electronic survey packet online using a web-based survey protocol. Before beginning the survey, participants viewed and electronically signed the study's informed consent form. The online survey included a demographic information survey and the BDI-II (Beck et al., 1996) . The BDI-II and the demographic data sheet were presented in English. Extra course credit was provided both as an incentive and as compensation for time and effort involved in participating in the study.
Measures
Demographic Information. A researcher-designed demographic information sheet was created for the investigation. Questions inquired about the participant's year in school, academic discipline, religious affiliation, age, gender, and racial and ethnic background.
Beck Depression Inventory-II. We used the BDI-II (Beck et al., 1996) to assess each participant's level of depressive sympoms during the preceding 14 days. The BDI-II consists of 21 self-rated questions that assess for depressive symptomatology consistent with the criteria for major depressive disorder delineated in the Diagnostic and Statistical Manual of Mental Disorders-IV (4th ed., text rev.; DSM-IV-TR; American Psychiatric Association, 2000a). Participants are asked to select the option that best corresponds to the way they have been feeling during the past two weeks. Responses are self-rated on a fourpoint Likert-type scale: 0 (absence of symptoms) to 3 (severe presence of symptoms).
The BDI-II is scored by summing the participant's response for each of the 21 BDI-II items (Beck et al., 1996) . Scores range from 0 to 63; higher scores reflect greater severity of depressive symptomatology and a greater probability of a clinical diagnosis of major depression. Beck and colleagues reported that scores of 16 or greater point to a probable diagnosis of depression. Beck and colleagues also suggested the following descriptions and interpretations related to severity: scores of 0 to 13 reflect minimal severity; 14 to 19 reflect mild severity; 20 to 28 reflect moderate severity; and scores of 29 or greater reflect severe symptomatology. With regard to reliability, scores from the BDI-II have been shown to have sound internal stability. Studies using the BDI-II have reported alpha coefficients ranging from .77 to .92 (Carmody, 2005; Dozois, Dobson, & Ahnberg, 1998; Hirsch, Webb, & Jeglic, in press; Hooper & Doehler, 2011; Osman et al., 1997; Whisman et al., 2000) . For comparison, the original validation study-composed in part of college student participantsreported a Cronbach's alpha value of .93 (Beck et al., 1996) .
In terms of construct validity, although the BDI-II (or the earlier versions) cannot confirm a diagnosis of depression, the scores can point to probable depression (see Beck et al, 1996; Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) . Findings from Osman and colleagues (1997) suggested that BDI-II scores yield sound convergent, construct, and discriminant validity. Research conducted by Dozois and colleagues (1998) and Storch and colleagues (2004) provided evidence for construct validity based on the relations between scores on the BDI-II, the State-Trait Anxiety Inventory-Depression (STAI-D; Spielberger,1983; Spielberger, Gorsuch, & Lushene, 1972) , and the State-Trait Anxiety Inventory-Anxiety (STAI-A; Spielberger, 1983; Spielberger et al., 1972) factors scores. Dozois and colleagues provided guidance on recommended cutoff scores in college student populations: scores 0 to 12 indicate not depressed; scores 13 to 19 indicate dysphoria; and scores 20 to 63 indicate clinically depressed.
In the current investigation, Cronbach's alpha values resulting from the 21-item BDI-II reflected sound reliability of scale scores in all four samples. Consistent with stability coefficients in other studies (Beck et al., 1996; Carmody, 2005; Dozois et al., 1998; Hooper & Doehler, 2011; Whisman et al., 2000) , Cronbach's alpha values were α = .90 for the Black American study sample and α = .92 for the White American study sample. The Cronbach's alpha value for females was α = .92; for males it was α = .92.
Missing Data
We examined missing data for all items on the BDI-II. All analyses in the current investigation included subjects with nonmissing values for all 21 items on the BDI-II. Therefore, only observed values were used; no imputation was performed. Of the 1229 participants, 53 participants failed to report their race and thus were excluded from the analyses. We used responses from all 1229 participants for gender-related analyses (see Table 1 ).
Data Analysis Plan
To examine research questions 1 and 2 we used item response theory (IRT) modeling to assess differential item functioning (DIF) among the BDI-II items. In addition to the recommendations put forward by numerous scholars (see Hambleton, 2006; Stark, Chernyshenko, & Drasgow, 2006; Hays, Morales, & Reise, 2000; Samejima, 1969) , several factors influenced our rationale for the data analysis plan. For example, since the BDI-II is a polytomous instrument (items with more than two response options) in which items are measured on a four-point Likerttype scale, we considered a graded response model (GRM) as an appropriate method of IRT parameter estimation (Samejima, 1969) . The GRM estimates for each item (i) a slope parameter (α i ) and a threshold parameter for each between-category threshold (β ij ). For the four-item Likert-type scale specifically, there are three between-category threshold parameters. The threshold parameters are the points along the latent trait continuum where respondents have a .50 probability of responding above a threshold. Using the estimated parameters, category response curves can be plotted to describe the probability that a respondent with a certain trait level (θ) will endorse or agree with a statement (i.e., item) at each point using the Likert-type scale.
DIF analysis in IRT is used to assess differences between different groups of respondents with regard to the difficulty of item endorsement. Each item has an estimated difficulty location measured on the same scale as the trait level (θ). Items with positive location estimates are harder to endorse, and those with negative location estimates are easier to endorse. Items are considered to be displaying DIF if the item location estimates for two or more groups of respondents are significantly different when all other parameters are held constant. In addition to IRT, we used CFA to verify the unidimensionality of depressive symptoms in our study samples. LISREL 8.80 (Scientific Software International, 2007) was used for CFA analyses. In sum, by employing a combined data analysis approach of IRT and CFA in the same study, we used a rigorous and conservative method (see Hays et al., 2000; Stark et al., 2006) to explore the extent to which scalar equivalence exists for Black American and White American college students and for female and male college students. However, we also recognize that there are alternative methods that have been recommended as well (see Brown, 2006) . Consistent with recommendations put forward by Gregorich (2006) and others, we used confirmatory factor analysis to determine if the construct validity of the BDI-II is invariant for our two population groups: race (Black American vs. White American college students) and gender (female and male college students). We also used confirmatory factor analysis to determine whether the group differences that emerge are true differences in the construct under investigation (depressive symptomatology) or are instead effects related to some other factor pertaining to the demographics of the population groups (e.g., group-specific attributes such as gender).
Results
Results from our CFA indicated that a single dominant factor underlies the BDI-II items. The one-factor CFA demonstrated an adequate fit of the data for all comparison groups (see Tables 2 and 3 ). Goodness-of-fit indices for the four groups are as follows. Results for Black Americans were comparative fit index (CFI) = .92, normed fit index (NFI) = .86, and nonnormed fit index (NNFI) = .91; results for White Americans were CFI = .95, NFI = .95, and NNFI = .95. Goodness-of-fit results for the female college students were CFI = .95, NFI = .94, and NNFI = .95; and for male college students results were CFI = .95, NFI = .94, and NNFI = .94.
BDI-II: Descriptive Item Statistics
As illustrated in Table 4 , the BDI-II depressive items were compared between Black American and White American students using independent sample t tests. Significant mean differences were evidenced on seven items (BDI-II items 2, 3, 5, Note: CFI = comparative fit index; NFI = normed fit index; NNFI = nonnormed fit index. Note: CFI = comparative fit index; NFI = normed fit index; NNFI = nonnormed fit index. 7, 8, 14, and 21). White American students had higher mean scores on all items with the exception of item 21. BDI-II depressive items also were compared between female and male college students using t tests. Significant mean differences were evidenced on one item only, item 10. In this case, as shown in Table 5 , females had higher mean scores for this item than male respondents.
BDI-II: Differential Item Functioning Analyses
To compare responses across the study samples, individual items on the BDI-II were assessed for DIF using the MULTILOG 7.03 program (Thissen, 1991) . MULTILOG uses Marginal Maximum Likelihood (MML) estimation to evaluate the significance of item location differences between groups. All parameters except the location parameter were held constant for Black American and White American respondents. A chi-square statistic for the contrast between Black American and White American item locations was used to test for significance of the contrast. Items with chi-square values above the critical value at a .05 alpha level with one degree of freedom are considered to be displaying DIF. We followed the same analytic procedures for female and male respondents.
As illustrated in Table 6 , significant differences were found in the item-level responses to the BDI-II based on race in the current study. More specifically, five items on the BDI-II (items 7, 8, 14, 15, and 21) displayed DIF in relation to Black American and White American respondents. Of the five items, only two items (BDI-II item 8, self-criticalness, and item 21, loss of interest in sex) exhibited DIF based on both methods: CFA and IRT analyses. Table 7 shows that differences were also found in the itemlevel responses to the BDI-II based on gender in the current study. More specifically, two items on the BDI-II items (item 10, crying; and item 12, loss of interest) displayed DIF in relation to female and male student-respondents. Importantly, as can also be seen in Table 7 , the two DIF items that emerged in our sample were observed from the CFA but not the IRT analyses.
Discussion
This study used a convenience cross-sectional sample of 1229 American student-respondents to examine race-and gender-related measurement equivalence (or bias) in the performance of the BDI-II (Beck et al., 1996) . More specifically, using IRT and CFA, we tested the extent to which the BDI-II provides equivalent scalar measurement for depressive symptoms in Black American and White American college students and in female and male college students. The data from our convenience cross-sectional sample of American students point toward four main findings. We discuss these results in terms of our proposed research questions.
Our first main finding relates to our racial group comparisons. We used DIF analyses to examine research question 1: To what extent does the BDI-II (Beck et al., 1996) provide equivalent scalar measurement for depressive symptoms in Black American and White American college students? The data produced differences in symptom endorsement based on race. Twentythree percent of the items on the BDI-II functioned differently based on at least one comparison method (i.e., CFA or IRT). More specifically, for these race-related comparisons, symptom endorsement varied on five BDI-II items: items 7, self-dislike; 8, self-criticalness; 14, worthlessness; 15, loss of energy; and 21, loss of interest in sex. Therefore, five items functioned differently, and 16 of the items functioned similarly in these racial group comparisons.
These results align with empirical findings as well as theoriz-L. M. HOOPER ET AL. Note: In CFA, DIF is flagged if chi-square (x 2 ) was > 11.98. In IRT, DIF is flagged if chi-square (x 2 ) was >16.51. Boldfaced values reflect DIF flagged for both CFA and IRT. Note: In CFA, DIF is flagged if chi-square (x 2 ) was > 11.98. In IRT, DIF is flagged if chi-square (x 2 ) was > 6.51. Boldfaced values reflect DIF flagged for both CFA and IRT.
ing in the literature related to the differential presentation and endorsement of depressive symptoms (i.e., scale scores and item scores) in adult population based on varied racial groups (see Teresi et al., 2008) . Of significance, only a few studies have explored differences in depressive symptoms at the item level in particular using the BDI-II. More often, the comparisons have been done at the total score level. We can point to several studies comparing scale scores of the BDI-II based on race. Walker and Bishop (2005) found in their study, which was composed of college students, that White American students reported higher scores (BDI-II mean score = 9.1) on the BDI-II than Black American students did (BDI-II mean score = 8.3). Similarly, in the present investigation, our data indicated that White American students reported higher total scores (BDI-II mean score = 8.7) than did Black American college students (BDI-II mean score = 7.7). However, in another study composed of older adolescents (Miller & Taylor, 2011) , depressive symptoms as measured by the CES-D (Radloff, 1977) revealed that older Black American adolescents had higher levels of depressive symptoms than did their White American counterparts. It remains unclear if differences evinced in the literature are true differences, differences based on the measure used, differences at the item level, or differences in sample or some other unmeasured factor (Boughton & Street, 2007; Santor et al., 1995) . Furthermore, those comparisons that have focused on DIF have been based primarily on age or gender comparisons (e.g., Carmody, 2005; Kim, Pilkonis, Frank, Thase, & Reynolds, 2002; Teresi et al., 2008) , not racial comparisons. In one study that did include racial comparisons, Carmody (2005) investigated item bias in the endorsement of symptoms on the BDI-II among White, Asian, and Latino Americans. In his study, White American students scored higher on three items (BDI-II items 11, agitation; 14, worthlessness; and 17, irritability) than did Hispanic and Asian American students. However, Carmody's study made no comparisons between White American and Black American students.
In the analytical approach that we employed (i.e., IRT and CFA jointly) for research question 1, we found some discrepancies in the identification of DIF. More specifically, we found inconsistencies based on our CFA and IRT analyses. As seen in Table 6 , the CFA identified four DIF items, whereas the IRT identified three DIF items. No clear guidelines exist when there are discrepancies in DIF results when multiple data analytic methods are employed (i.e., CFT and IRT), such as in our study (see Borsboom, 2006; Hambleton, 2006) .
Our second main finding relates to our gender group comparisons. We used DIF analyses to examine research question 2: To what extent does the BDI-II (Beck et al., 1996) provide equivalent scalar measurement for depressive symptoms in female and male college students? The results from our data revealed slight differences in symptom endorsement between gender comparison groups. More specifically, for these comparisons, symptom expression varied on two BDI-II items: items 10, crying; and 12, loss of interest. Nineteen of the items on the BDI-II were found to function similarly for females and males. Consequently, for most items (90%) on the BDI-II, no bias was uncovered, and scalar equivalence was observed. Our findings are in partial agreement with Carmody's (2005) findings, although more differences emerged in his group comparisons. In Carmody's study, item-level scores differed based on gender; females had higher scores on BDI-II items 1, 10, 15, and 20.
Our results for between-group differences are consistent with other studies of college student populations (Gladstone& Koenig, 1994; Eisenberg et al., 2007; Nolen-Hoeksema, 1990 ). For example, as reviewed by Boughton and Street (2007) , several studies have found gender differences to be invariant in populations specifically of college students. However, the dominant view and theorizing holds that gender differences in depression and depressive symptoms do exist (Boughton & Street; Kessler et al., 2003) . Moreover, the amassed empirical literature (crosssectional and epidemiological studies) on gender differences related to depression and depressive symptoms has suggested that symptom profiles-in most populations-are different more often than not (Carmody, 2005; Kessler et al., 2003; World Health Organization, 2002) . In the end, it is clear that much more research needs to be done to disentangle the effects that gender has on depressive symptoms in college student populations specifically.
As evidenced in our analysis related to race comparisons, we found various levels of DIF based on our CFA and IRT analyses. These emergent differences are important and require additional consideration in future investigations. Moreover, whether the items that showed DIF in our study need to be replaced remains unclear. Additional studies need to be conducted to test if the patterns evinced in the current study can be replicated.
In our third main finding, we demonstrated a method that can be employed in examining item and scalar equivalence in cross-cultural (e.g., race and gender) comparisons. Establishing item and scalar equivalence-even for commonly used instruments-is an important step that is often overlooked when comparisons are made (Harach et al., 2006) . Many researchers and scholars have assumed that because instruments are used widely (e.g., CES-D [Radloff, 1977] , BDI-II, Brief Symptom Inventory [BSI; Derogatis, 1993] , and Health Outcomes Measure [SF-36; Ware & Sherbourne, 1992] ) scalar equivalence is established. Additionally, some researchers conclude if total scale or subscale scores show no differences between diverse comparison groups then scalar equivalence is established (Teresi et al., 2008; van de Vijver & Tanzer, 2004) . Drawing conclusions from these scale score and subscale score group comparisons could lead to faulty assumptions or erroneous conclusions (van de Vijver & Tanzer, 2004) . Therefore, investigations at the item level are paramount; the importance cannot be overstated. Findings from our investigation add to the clinical and research literature base on the psychometric properties of the BDI-II and afford researchers and scholars alike confidence when screening for depressive symptoms in college studentrespondents.
Finally, we found that the reliability of the BDI-II total scale score across all four groups was more than adequate. Cronbach's alpha values in the target groups in the current investigation demonstrated high internal reliability and ranged from .90 to .92. These values are also consistent with Beck et al.'s validation study (1996) and Dozois and colleagues' (1998) findings. These results-in conjunction with our other findings-also support item equivalence of the BDI-II in our samples, although alpha values by themselves should not be the sole method to establish item equivalence (Hui & Triandis, 1985; Vandenberg & Lance, 2000) .
Study Limitations and Directions for Future Research
This study contributes to the literature by examining the extent to which one of the most commonly used measures to assess for depressive symptoms-the BDI-II (Beck et al., 1996) produced scalar differences in Black American and White American college students and in female and male college students. In other words, did the participants' responses indicate that the BDI-II items function equivalently in the four samples?
Concurrent with our results, limitations of the study must be considered. First, the sample size of the two racial groups was limited. The unequal sample sizes of the two groups could have attenuated the results of the study. A second limitation, also related to the study sample, is that the participants were from one university and thus may not be representative of all college students. A third limitation is that our study was composed of a nonclinical population of college students. Although high levels of depressive symptoms and a clinical diagnosis of depression are often seen in college student populations, the majority of the sample reported low levels of depressive symptoms (see Beck et al., 1996; Dozois et al., 1998) . Future studies should attempt to replicate these findings with clinical samples with clinical levels of depressive symptomatology.
We did not assess for social desirability-a fourth limitation. Some scholars have concluded that social desirability could explain DIF associated with racial and cultural groups (van de Vijver & Tanzer, 2004) . Thus, future studies should consider the inclusion of a measure that assesses for social desirability.
A fifth limitation arises because the current study focused on depression and depressive symptoms; however, there are many other mental health disorders and problems with which college and university populations are faced.
A sixth limitation is that we compared two racial groups only. It remains unclear whether these findings are representative of findings that would be evinced in different racial and cultural groups, age groups, or clinical groups-or even in groups from different geographical regions. Future studies should include comparisons with additional racial and ethnic groups, including Latino individuals, one of the largest ethnic minority groups in the United States (see Humes, Jones, & Ramirez, 2011; Marin, Escobar, & Vega, 2006) . We employed several statistical tests in the current study. As a result, some of our findings may be based on chance. Thus, the number of tests run in the current study serves as a seventh limitation.
Finally, it is plausible that our results were attenuated by the homogeneity of our college student sample. For example, the impact of the college experience, including the daily living experiences on a college campus, could have created more similarities than differences in our sample irrespective of race and gender. In other words, the strength of the common college experience could have been more powerful than the strength of the cultural experiences evidenced in our college student sample (Carmody, 2005; Kadison, 2004) . Future research is needed to determine the applicability and generalizability of the results in the current investigation.
These findings have implications for future research. Studies that explore cross-cultural research, minority health and health disparities, and racial and cultural differences in medical conditions and mental health symptomatology must include measures that reliably capture the construct under investigation (Manly, 2006) . To be clear, researchers and clinicians alike must be confident that the often-reported differences in depression and depressive symptoms are true differences and not artificial differences that are attributable to biased items on the measure used (i.e., DIF). Therefore, more studies that examine scalar and cultural equivalence of measures are needed (Harachi et al., 2006; McHorney & Fleischman, 2006; van de Vijver & Tanzer, 2004) . The criticality of this need-even among the most commonly used instruments-cannot be overstated and therefore has far-reaching effects on science, practice, and policy (Eisenberg et al., 2007) . Finally, and of significance, most of the most widely used instruments (e.g., BDI-II) were developed with predominantly or exclusively White American samples, in monocultural contexts, and most often with college student populations (see Beck et al., 1996; Boughton & Street, 2007; Carmody, 2005; Steer & Clark, 1997) .
College students in general are an at-risk, high-priority population when it comes to the development of depressive symptoms and depression (Gore & Aseltine, 2003; National Research Council & Institute of Medicine, 2009) . Cultural factors such as race and gender may further complicate or exacerbate mental health conditions, including depression. Future studies must ensure that racially diverse individuals are included in research studies that examine diagnosis and treatment methods and measures for medical conditions and mental health disorders such as depression (see Manly, 2006) .
In addition, although our results found gender differences to be invariant future studies may want to consider a two-pronged culturally tailored approach to assess for gender differences in depression. For example, several researchers have intimated that the current DSM-IV criteria (American Psychiatric Association, 2000a) for depression (and thus indirectly the BDI-II) may fail to capture fully men's symptoms of depression. Several scholars have suggested that a singular assessment tool may be inadequate. Cochran and Rabinowitz (2003) suggested a culturally sensitive approach by asking male clients typical questions about depressive symptoms and questions that reflect masculine-specific distress and symptoms. For example, questions about increased anger and agitation, decreased motivation, increased somatic concerns, and a decrease in sexual interest, with little change in sexual behavior. To address the possible limitations of current assessments, Magovcevic and Addis (2008) developed the Masculine Depression Scale. In their development and refinement study, they found that males reported both typical depressive symptoms evinced in the current DSM-IV criteria (American Psychiatric Association, 2000a) as well as masculine-specific depressive symptoms (e.g., getting mad and feeling less confident). Other scholars have also suggested that typical depressive symptoms are often filtered through a masculine-focused lens and thus males may not be reporting symptoms that are evidenced on assessment tools (e.g., BDI-II and CES-D) and/or filtering their depressive symptoms through a masculine gender framework causing depression to go undiagnosed, undetected, and untreated. Future studies should consider a culturally tailoring approach-using multiple instrumentswhen examining depression in males (see Fields & Cochran, 2011 ).
Conclusion
The current investigation fills a gap in the depression literature. Our investigation is the first to assess scalar equivalence of the BDI-II (Beck et al., 1996) in college students using two rigorous methods jointly (see Hays et al., 2000; Stark et al., 2006) . More specifically, this was the first study to examine DIF with the BDI-II using IRT and CFA concurrently. In our study sample we found DIF based on race and gender comparisons. Despite these differences, overall our results, suggest the BDI-II scores appear to be a reliable and valid measure of depressive symptoms for Black and White American college students and female and male college students. This research advances clinical knowledge about the utility, reliability, and validity of the BDI-II scores in a racially and culturally diverse college student population. Using DIF we found that 16 of the 21 items on the BDI-II functioned similarly in our racial group comparisons, and 19 of the 21 items on the BDI-II functioned similarly in our gender group comparisons. Before this investigation, most cross-cultural comparison studies focused on total BDI-II scale score analyses and therefore may have missed important differences at the item level. We can conclude with some confidence that many of the items on the BDI-II functioned equivalently in our sample. Based on our preliminary results, it appears that the BDI-II items do not need to be significantly revised based on gender groups in college populations. However, researchers may want to consider to what extent the BDI-II items need to be slightly tailored based on gender and racial groups or used in conjunction with other measures (e.g., Masculine Depression Scale; Magovcevic & Addis, 2008) in college populations, although more studies replicating these findings are warranted before any changes are implemented.
